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(54) METHOD AND APPARATUS FOR MANUFACTURING SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To level a thin film formed on a semiconductor wafer without 
causing problems ascribed to a CMP method, such as removal of ions, flaws on the surface, poor 
throughput, and the like, and without exposing the semiconductor wafer to a temperature of 
850"" C or higher. 

SOLUTION: A semiconductor wafer 10 is mounted on a support 101 having a heating means 
therein and arranged at the bottom of a high-pressure chamber 1 00. A flexible pressing member 
is provided on a thin film 1 1 formed on the semiconductor wafer 10. The semiconductor wafer 10 
is heated by the heating means of the support 101 to soften the thin film 1 1. When a high- 
pressure inert gas is introduced from a gas inlet portion 1 02. the pressing member is deformed 
by the pressure of the inert gas, so as to fit well with the configuration of the warpage of the 
semiconductor wafer 10. thereby leveling the unevenness of the surface of the thin film 11. 
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[0 067] ||3©^J©fJS8{C<5^€,^^fl:^S©i{ji:^ 
20 ^{c J: S nJMtt* SJiPBESiSW 2 0 3 

0 ommcm < iii^t?ift(c. »M 1 1 ©^Btt 

[0 06 8 ] JI3 ©|ISi?i5m*5(-»-r«, WS.m^2 0 

3K:*¥:^|Si©li!ft*msteaf>, PPMI 

mmit. mE.u^ i o 3 t<Dm<D^±mmti^cj:-ox^ 

zi<*■i;:cy^ 1 0©affl<!;¥tfi^c:&I^a(CjPEE$n-5.©r. 

liMi i©*Mfc?s-^-C2ii£ifto-^-r< ccom^. 

JfJEEmt 1 0 3 i.mm 1 1 i*sffi*f^«i-r S C <b < . 

WEE^m 1 0 3 *5«M 1 1 (^M urifi^ftf'i; i o © 
30 a® tc W^c:^|ai©fS:ti5:-^;^ -SSS^ffiKi^Jn^ S C 

i3!>s»i;uv». c©j;5K:-rs<!:\ }ipEgiJ«i 0 siar 

Ml 1 i*m^{cM4a^to^cC^©-C. »M1 l©«ffi(c 

»Mi i©^ffltt3&s-»i^±t--s, 

[0069] <^4©jitfe?|$^) l|4®||Sfe?^SS«:«^S 

[0 0 7 0] «^4 0 1 <Dff^mcwi''^ibtixi^?>mm 

40 4 0 2€r|5IK3-ti-^c>!»3e.¥^^'i':c>'> 1 0©a®ii:S-:. 
3n-Cl»5«Ml l^ffliT-Sp C©J«^« C3-^40 

2 * 0 ©affiKTS o xmmmm.im § 

■a-SCt^sjft Ll^o C©J;^{c-r.2>i. WMl 1©0 
S|5« a - 7 4 0 2 ©ji^T:&l^){c. Baf^r^jtcffi^ 
sjipffisnraiMi 1 ©pngiJ(cgfe«iTS©r. ?»Mi i 
©^sii^ffl-fbsn-s, 

[0 0 7 1 ] ll4©^ifeff^sg«:^^i|i^<*^g©KiS:^ 

50 X .'M 0 (Dj&mcM. < mktst^ic. mm 1 1 ©a®» 
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[ 0 0 7 2 ] f8&. mn-^4r 0 1 X«P-5 4 0 2 i&±T 

2 x»0 3 (Dmtmm t lu^. sis 1 1 o^ffls*sifii± 

C007 3 ]-^/c. «^4 0 1 CCJ:5»nl^{CR;?.r. 
■S}^-&4 0 1 (Cct.5ttI^fC*n^r. P-74 0 2 

[0074] i?-^^%^mmi!r)^mmm% 

[0075] S8 (a), (b ) itei^M<fcD&SIS 
^1 4^#:'?x>'M 0<D±{C?Kfig$n/cO. 2 5 

[0 0 7 6 ] S-r> 08 (a) K:^t-«t5K:, ^jlie^ 
1 2*i?f^^§^T,/c^i^*^*:>i;*''M 0©±(C^S{CMr7r 
BitMJ: «3 fj:i.SElS 1 l*i^-rst> #Mie^l2*J 

ffi{c/jN$ liIH(£iiSU>i>^ffJ^$ n-S-^. ^iHi^ 1 2 
«:g2g$n/c/s^->Mi^(ctei,i-Cli. #Sie^l 2© 

[00 7 7 ] 'xv:.. w, 1 ~ii4 <DmMy^^<o-m.^m\.^ 30 

TSMl 1 *¥ffifb-r-5i. 08 ((b) (Cjnf J;5 
2l5l±©raJcS<fi-:3:^#(,iial^gp*iff^fi2$n5, iC 

WrS}iPffiS|JM«:J:«5?tllil 1 ^rJflE^Si. m.UWM 

■5. se-otr, >jcisw(co^^¥#fl^S?s©Sji:^rffi{cj;5 

[0 0 7 8 ] 09 (a) ~ (c ) t*. *^^'^7x>'M 0 
7'P-fej:^jS:mLTl>'5. 

[0079] *-r. 09 (a) K:^rJ;5(C. ^JSffi^ 
^*•?*>'^ 1 OCilC^ffitCMoT^MJcO^CSfSJKl 50 



1 1-8 240 

12 

mmi im^mittit. ma (b) tcTj^r jr^tc. m 
[008 0] iXJc. mm 1 1 «:*f oT^ax --^ ^^^^ v 9 

*tf?c5i. S9 (c) liCTvcrJ^^K.. im.Wki srttc 

[ 0 0 8 1 ] ^1 --ns(Dmm^mvi%^^^m»^ 
g©i33§:&ft(c*itir ifiEgp** 103. 203. 3 
0 3©:^#S»^i*'i;*-'M 0©^frSJ:»3«>^i* 
to»3:^gr3&»-3fc36s. cntcf^e^r. WEESBMi 0 3. 2 
03. 3 0 3*^#^*"^7*>'M 0<i:*)*>/^^<S:^:ft:*5 
[0082] ;j^T, *SB^«:<^^i|^^tt^g©Si)^:&S 
[OO83]01O(a). (b)». *^BaKfiS5>^ 

^nmsmi 1 o^^t^TfiMi i^nmht^mtt 

0 ©±(c »a!5:iB^^ ^* tS? - > i 2*^J:iBi^^-< a' - > <b 

•c.rt,:>So c<Dfcit. mio (a) jcij^-ri^tc. aitt 

i. mmi licit. IfEEaSMl 1 0iST-58UfiS[«kSL 
i&c^gpfiiij&i-c^-So c<bfcib. 010 (b) {c^-ro: 
^{c, }¥jEm©PPMl MJ|C©/h$t/»SlJ&iA* 

[ 0 0 8 4 ] 0 1 1 ( a) . ( b ) pJj^tt^Wt-^ 
i¥ffiSI5*tl 0 3^ffll,i-C?fMl I?:ffllt-Stfe«5:^0 
ri^S. flPBEgUWl 0 Sd^S'BJgltt^WO-Ctr^Si. Jfffi 
SUM 1 0 3 «^»*e7 x-'^ I 0 ©J^tCT&o-C^b^ 

ffijcM-o-csM 1 1 vzis^otcm^-cmm 1 1 ^rfPiE-r 

5. C<Dfclb. 011 <b) {C5n-rj:^>(c. JfEfa©» 
JRl l«^^^*>i;x^^ 1 0<om^v:iiQ-oXW-^(,crj:i,, 

ItJgl 1 ttl Mm^;*;^<TlHl^^-C^afbSn^. 
[0 08 5] 01 2 (a) - (c) W. m2XW^3© 
mS&mt&O^^iC. M^^^- > ^^-20 0. 300©!^ 

mian.^x-sjmm^mTi>wzmt2 03. 3 0 3 

V^-CSMl l^}fET^t*:SS%^i^l/Tt^-S. 
[0086] sr. 012 (a) (CTi^-r J: 'i tc, *M{c 

i!flgi5?:*r-5»ii 1 1 ^-^m^=s:mmmmi2 0 

3. 3 0 StCjrOifEE-rSt. 012 (b)tCm-rJ:^ 

«)®i 1 ©Dag|5«^gI5K:^{b-rs. iC^Ai. * 
+ 2 0 0, 3 0 0 ©F^gpOCfctiTSStfc^Sgt? 

»ffSm2 0 3. 3 0 3icJ:<3aEJRl 14}fBE-r^>:te 

eb. 012 (c) icn^-r<fc^{c. fiMi icD^mtm 
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[0087] icTF. :^mBicm?>mmimsi<Dmi&ijm 

[008 8] m^iU. - 1 9 9 7 9 0^>&fR{C 

B^<bS^C€>. S/c. !^M¥5-9 3 8 06^^fB«:W. 10 

i^-5:&s6-c». nig* 1 Mmij(T©gS(c^m-rsc 

[008 9] !|#P3¥8 - 227 88 7-^<RfR(C 

[0 0 9 0] 

[^B^©5?&S] ■:^^BMiC%i>m 1 ©^ai{$^g©|g^:& 
^(c J: ^ i . -BJ^tt* -&fPSESm5&skii(cJK o r 

r. Wlg|©affi«@2&-t¥fi>5:t«^«:¥ffl{b$hS. 
[009 1 ] #C{bL.TI,^-S»Jl%JfJEg|5MfCj;t3 

^SnrtiS h 7>i?;^5?©#tti{^{b-r-5*!iS*ESjt 
[009 2] :*:^BJ{c^^^20*z»*^i^a©SS3g:^S 

t«!S.«:5|£fi^bSn5o 
[009 3] ^1 X«^2 ©*«(*i^g©M®:^?a(c'*j 40 

[ 0 0 9 4 ] ^ 1 3Z.»m2 ®4»<*Sg©SS{3t:)^fife{C*s 
IftSiiSCidSr^S, 50 
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[0095] ll2©^^Slg©^:^«:*jii-c> 
[0 096] m2<Dmmw^(DmM:f3mi>cisi>x. m 

[0 09 7] :^:ffeHj(c#^4^^f$^g©Mii^g}Ccf:S 
[0098] *^©^f^g©S!f^aK:*ji,»r . 

gf ^fcfe. '«Jl©Cig|J*«JS-r-2.W*4>&P-^*f*©# 

r^?:Mi^-c#^i*{c, 4^^'i'x^^^ixs{bUT^>>l^ 

[0 09 9 ] :2|s:%B^©¥^i*»g©Sfi»S^gJC*jt,^r . 

[0100] 2|E^p©^f*$^g©^3e^gic*ji,^-c. 

PJlIi**«CK©j^{c^J!«i$-t±rj?JEgm{cj; «3 SM^Jf BE 

[0 1 0 1 ] :$imM<D^ims<Dm^mi>ci6i,^x . 

«>> f¥Kgm©««{ca<S14;'3*5»|i©Og|5Kf'fffl-r 

^©■e. »M©tiigp©[a§B'^©iji£iai*s{Sji$n. ¥«{b 

So 

[0102] *«B^©4^^i*^g©SfigS^g*3. mt^^ 
WT a WESW(c*t L/ r J^^CcWBEtJ -5 C i *s-C 
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[0103] 7^¥km(D^ims<omm&ifi. 

^t^j|S{c*iC>rffiig|JW{Ccfcf3}¥Jirts/c«). mm<D 

C0 104]SeoT. :$:^BJ(cJ:S<i:. -t'sfXZ)^*. 
©iSS(CBB'rciJQ:< . 0. 2 5 MmOT©7'1f 'O^l' 

mmommtji'jm] 

m 1 } *i%B^©m 1 <Dmmmmim?>mmii^mm.<Dn 
sigcDMii^fgcDifss-r 0 . ( b ) ttm 2 cDiysjfj 

[S3] ^^BM<Dm3(Dmsmi&nc^?>^mpms.o:>n 
[04 ] ;j5:«Bj©04 <Dmtmmcghi¥m»msi<Dm 

[08] ( a ) . ib) it. *^BJ{c^S*«i*ilg© 
SBi:;^*. 0. 2 5 nmSiJl.T<D7'1f^»V-Jl<D^m 

[09] (a) ~ (c) :$:«Bj(c#Si|i5i<$i|g© 
[010] (a), ih) :l^^iMV:.^i>^Wmm. 
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[011] (a) . (b) *^BJ«:^*^«:igg 

[012] ( a ) ~ ( c ) -^m^vi^h^^s^mimmi 
©sS)i:&^£©{^ii*^fKffi0-r*5. 
[t?-^©iJiBg] 

10 if£^^^■)*^^ 

1 1 mm. 

1 1 a oau 

10 lib 

1 2 ^jllEi^ 

13 im.m. 

14 Sd&iZ^iBH . 

100 Hfff 5^ 
1 0 1 

1 0 2 iJ^sMKU 

1 0 3 J¥Eg|J*t 
200 A^g^l' 

2 0 1 

20 2 0 3 JfESBt* 

2 04 mmmi 
2 0 5 »nii« 

2 06 i'l'^h 

207 tmm^mi 

2 0 8 o y > 
300 SS?' 

3 0 1 

30 3 nmmi 

3 04 itgjRgm 

30 3 0 5 JIJDffS 

3 06 >f 7 h 
30 7 JSIil^iSP** 

- 3 08 0';>i' 

4 0 1 «^ 
402 a-5 
40 3 S^ + 7h 

4 04 wtmm 

■ 4 0 5 }f lESPW 
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